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UeccYied, April 22, i773» 

XXXV. An ExtraSi of a Letter from 
Dr. Nooth to Dr. Franklin, F. R. S. 
on fome Impr^ements in the Elearkal 
Machine. 



Read June 24, ^T muft undoubtedly appear C3C- 
^^"^^^ JL traordinary, that, in the prefent 
age, when the ftudy of eleftricity is become fo ge- 
neral, and the advances that have been made in the 
fcience are fo very confiderable, I fliould attempt 
to recall your attention to the ftrufture of the elec- 
trical machine. But I believe it muft be allowed, 
that, notwithftanding the remarkable progrefs that 
has of late been made in eledlrical purfuits, the 
machine ftill remained the moft imperfe^ part of 
the apparatus. The conftrudion of it has beea 
in general left ta the workman, who has feldoM 
been in a capacity of piaking thofe improvements 
in it, which it certainly admits of* 

The fubjed, however^ feems well worth the 
attention of the ele€tricians themfelves; as a know- 
ledge of the means of correding the capricious 
ftate of their machines will enabk them to purfue 

X 2 their 



I 334 ] 

their electrical inquiries with more certainty, fuc- 
cefs, and fatisfadion. 

A profpecfl of difcovering the caufe of the com- 
monuncertainty in the adion of eled:rical machines, 
induced me, feme months fince, to make feme 
obfervations on the appearances produced by a ma- 
chine in motion. Being well convinced, that the 
eledtric fire, which we receive from a machine, is 
derived from the cufhion, and from fuch parts as 
communicate with it, I firft: attended to the effefis 
which the glafs and rubber had on each other. 

My inquiries, however, vi^ere not direded to- 
wards an inveftigation of the caufe of that accu- 
mulation of eleflric matter, in confequence of the 
fridion of the glafs on the rubber, as I looked on 
that circumftance as a iecret in nature, no lefs im- 
penetrable than gravitation itfelfj but I endeavoured 
to find out the beft method of increafing the exci- 
tation of a glafs, and of taking from it that fire for 
eledrical purpofes which might be coHeded on its 
furface. 

It is evident, that the eledric matter is excited 
in the inftant that the glafs pafles over the rubber, 
and that it becomes fenfible to us by its adhering to 
the revolving furface of the glafs. It likewife ap- 
peared to me highly probable, that the quantity 
of fire, which we find on the glafs in motion, is 
not the whole of that which is excited by the paf- 
fage of the glafs on the rubber.. The luminous ap- 
pearance in the angles between the glafs and rubber, 
and which is extremely diftind in a dark room, 
rendered it next to certain, that a part of the ex- 
cited elediic fluid returns immediately to the 
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cufhion without performing a revolution with the 
glafs; and that, of courfe, a circulation of the fire 
is thus kept up in the fubftance of the cufhion in the 
common method of conftrudting the machines. 

To be certainly convinced of this, I attempted to 
make the paflage of the fire from the glafs to the 
anterior part of the cufliion, or to that part which 
correfponds with the afcending fide of the cylinder, 
demonflrable, by placing a piece of filk between 
the glafs and cufhion. This filk was larger than 
the cufhion ; and part of it was allowed to adhere,. 
by the attradion of the eledric fire, to the afcend* 
ing part of the cylinder. My view in doing this 
was to cut off, in that part, the immediate com-- 
munication between the excited glafs and cufliion,. 
and by that means render the circulation of eleftric 
matter vilible, which I fufpeded to take place in 
the machine ; as it was thus forced to turn over the 
loofe edge of the filk before it could return to the 
cufliion. The event anfwered my expedation ; 
and I then perceived, that the greatefl part of the 
excited fluid was commonly re-abforbed by the fore- 
part of the cufhion without becoming fenfible on 
the fuperior part of the glafs. 

Having thus veri-fied my fuppofition by adual 
experiments with filken flaps of different fizes, 1 
endeavoured to difcover a method of preventing that 
circulation of the eledlric fluid, and, if paffible, 
cf obliging the whole,, or the greater part of it, that 
is once excited, to make the revolution with the 
glafs. This, indeed, the lilk, when of confide-* 
rable breadth, in fome meafure efFeded ; but I 
thought that this obflrudion to the immediate re- 
5 tura 
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turn of the fire might be rendered more complete 
by increafing the thicknefs of the filk, or by ap* 
plying to it feme n on conducing fubftance, that 
might confine the excited flaid more perfe(5l]y to 
the furface of the revolving cylinder. 

Bees-wax being a noncondufting fubftance ea- 
fily procured, I rubbed the filken flap with it, and 
found, as I expedled, that the return of the fire to 
the cufhion at the anterior part of the machine was 
by that means much diminifhed, and confequently 
the excitation of the glafs was apparently increafed. 
The addition, however, of more filk was ftill more 
effeftual in confining the fire to the glafs ; and when 
it was employed ten or twelve times doubled, it 
feemed to deny any paffage from the glafs to the 
cufliion. 

As I thus difcovered the method of remedying the 
common defeft in the conftruftion of the anterior 
part of the cufhion, I next attended to that part 
which correfponds with the defcending fide of the 
cylinder. Being convinced that this part of the 
rubber was alone concerned in the excitation, I ima- 
gined that the reverfe of what was neceffary ante- 
riorly fliould be adopted in the ftrufture of the po« 
Herior part; that, inftead of placing nonconducting 
fubflances between the glafs and cufliion, we fhould 
here make the afflux of the eleftric matter as great 
as poffible, by the application of the moft perfecftly 
conducing bodies. Confining therefore the amal- 
gam to that place where the glafs firfl: comes in 
contaft with the rubber, I placed {ome tinfoil clofe 
to the amalgam, and, bending it back, fecured it 
to the metallic plate below the cuflfion. By this 
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:pcaiis the cleftrlc matter found anetfyaccefs to tht 
place of ejccitation J and the eflPeft of thfe machine 
^as thereby incredibly increafcd. A piece of lea- 
ther, covered with amalgami and fixed to the 
l^fterior part of the rubber, in fnch a manner as 
to allow about an inch of it to pafs under the cy- 
linder, anfwcred every purpofe of the tinfoil ] and, 
as it was not liable to be corroded by the mercury, 
like tinfoil, it was on that account much preferable. 

From the above experiments it was apparent that 
the excitation was altogether performed by the 
pofterlor portion of the cufhion i and that the an- 
terior part, whenv made of conducting fubftances^ 
rc-abforbs the greater quantity of the excited matter. 
In the ftruflure therefore of ele€lrical machines, 
we flM>uld always have a free eleftric communication 
behind, to facilitate the excitation i. and the moH: 
perfectly noncondufting fubftances before, to pre- 
vent the rc-ablbrption. To anfwer thefe intentions^ 
it will perhaps be advifeable to make the culhion 
of filk, ilufFed with hair, and to lay fome metallic 
condudor round the pofterior part, that a free ac- 
cefs might be allowed to the eleftric matter coming 
to the place of excitation from the inferior part oT 
the machine* Colliions, made in this manner, 
and then covered with filk ten or twelve timct 
doubled, are much mere powerfully excitani: than 
any others that I have yet tried* Various other me- 
thods, however, may bepurfned in the conllrucliO!; 
of the rubber^ but it fiionld be an invariable ruir. 
to place nonconduding bodies before, and con- 
duainp fubftances behind, the cylinder. From thf 
preceding principle?, it foJIow.s that the luppcrt 
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to the rubber fliould likewife have its conducing 
and noncondufting fide. For this purpofe, it may 
be neceffary to employ baked wood, and to cover 
the pofterior half with tinfoil. The place of ex- 
citation will be thus fufficiently fupplied with eleftriq 
matter; and the cylinder will not be robbed of 
a part of the excited fire, before that fire has 'made 
a revolution with the glafs. 

By attending to the place where the excitation is 
cffcilcd, it muft appear evident, that the amalgam 
is only to be laid on ihe poftcrior part of the cufliion ; 
its prefence, indeed, would be ufelcfs, if not in- 
jurious, in any other fituation. It will, however, 
be* found fomewhat difficult to confine the pure 
amalgam to the pofterior part of the rubber ; but if 
it is mixed with a little hair-powder and pomatum, 
it pretty perfectly keeps its place. The firewing 
the amalgam thus prepared on the glafs, as it revolves, 
is perhaps the beft method of applying it 3 as, by 
that means, it is in a great meafure prevented from 
paffing oil to the nonconduding fubftances that are 
placed before. Should any of the amalgam be car- 
ried forward by the revolution of the glafs, it/hould 
be carefully removed. The neceflity of keeping 
that part free from condu£l:ing bodies cannot be too 
much infifted on 5 and, when frefh amalgam is ap- 
plied as before mentioned to the proper part of the 
rubber, the flap fhould be held down during half 
a dozen turns of the machine, left it might collect 
fome of the amalgam before it is properly fixed. It 
is a probable conjedure, that, when the flap of 
filk is covered with amalgam, part of the amalgam, 
which is not immediately fubfervient to the excita- 
tion, 



[ 339 ] 

tion, aiSs as a condudor in reftoring the fire again 
to the cufhion ; and that thus, by an improper dif- 
pofition of it, we fupprefs, injftead of increafing^ 
the quantity of the excited matter. 

In (hort, when an electrician attends to the pre- 
ceding principles in the conftruftion of his rubber^ 
and to the proper difpofition of the amalgam, he has 
Bothi-ng to fear from the humidity of the atmofphere^ 
as his machine will work equally well in all kinds 
of weather. The reft of the eledrical apparatus 
may be made according to the diredions that have 
been given by the different eledrical writers,. Each 
has had his favourite machine; and, perhaps, na 
one has been yet contrived that has not had its pecu^ 
Kar advantages* 
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